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1. Title of the Invention: 

FOOD HAVING FUNCTION OF SUPPRESSING LIPID DIGESTION AND 
ABSORPTION 

2. Claim for the Patent: 

(1) A food having a function of suppressing digestion and 
absorption of lipids characterized by comprising (-) -epicatechin 
..gal-late and/or ( - ) -epigallocatechin gallate in an amount of 1 
weight % or more based on the weight of lipids in the food. 

3. Detailed Description of the Invention: 
[Industrial Application Field] 

The present invention relates to a food capable of 
controlling digestion and absorption of lipids contained in the 
food and suppressing accumulation of the lipids in the body. 
[Conventional Art, Problems to be Solved by the Invention] 

Recently, the Japanese have become to eat significantly high 
calorie meals. In particular, excessive intake of lipids is 



Specification 



..concerned. This is because that one gram of lipids has an energy 
of 9 kilocalories, which is the highest among those of nutrients, 
and the possibility that excessive energy not to be used is 
accumulated again as lipids in fatty tissues to cause . 
5 circulatory disorders is suggested. Accordingly, the improvement 
of excessive intake of lipids is also a very important challenge 
. from the nutritional viewpoint of the nation. 

As methods of improving the excessive intake of lipids, the 
following two methods are known. In the first method, the amount 
10 of lipids in total energy intake from meals is suitably 
controlled while regulating the meals, which is a method 
recommended by nutritionists. That is, nutritionally balanced 
meals are ingested. In the second method, lipid- like foods that 
can .substitute for lipids are utilized. That is, lipid-like no- 
15 calorie foods, specifically, Olestra developed by U.S. Procter & 
■ Gamble Co. and Simplesse developed by Nutra Sweet Co., are used. 
However,, in the first method, it is significantly difficult 
to strictly control the ratios of lipids in meals that 
. individuals take every day. Furthermore, if the intake of lipids 
20. is excessively restricted improperly, many problems, such as a 
shortage of essential fatty acids or harmful influences on 
metabolism of fat-soluble vitamins, are caused. On the other 
hand, in the second method, the lipid-like foods have not been 
yet. confirmed for safety and also have a problem in its stable 
25 supply. 

[Means for Solving the Problems] 

Accordingly, the present inventors have conducted intensive 
studies on methods for suitably suppressing intake of lipids to 
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the body while ingesting meals in usual forms. As a result, it 
has been found that the digestion and absorption of lipids can 
be suppressed by previously blending (-) -epicatechin gallate 
■ and/or (-) -epigallocatechin gallate with a food. Thus, the 
5 present invention has been accomplished based on this finding. 

The present invention provides a food having a function of 
suppressing digestion and absorption of lipids characterized by 
including (-) -epicatechin gallate and/or {-) -epigallocatechin 
gallate in an amount of 1 weight % or more based on the weight 
10 of lipids in the food. 

(-) -Epicatechin gallate and/or (-) -epigallocatechin gallate 
used in the present invention are contained in natural food 
products such as green tea, semi -fermented tea, and black tea, 
■ and are extracted by a known extraction method using hot water 
15 . or an organic solvent . Polyphenols obtained from these natural 
food products contain (-) -epicatechin and (-) -epigallocatechin 
in addition to (-) -epicatechin gallate and (-) -epigallocatechin 
gallate. The contents of (-) -epicatechin gallate and/or (-)- 
^epigallocatechin gallate can be increased by purifying the 
20 polyphenols. 

As described above, polyphenols obtained from natural food 
products such, as green tea contain (-) -epicatechin and (-)- 
epigallocatechin in addition to (-) -epicatechin gallate and (-)- 
epigallocatechin gallate. Since (-) -epicatechin and (-)- 
2 5 epigallocatechin are low in the activity suppressing digestion 
and absorption of lipids, which is also clear from the test 
examples described below, it is necessary in the present 



invention to use (-) -epicatechin gallate and/or (-)- 
epigallocatechin gallate. 

As well as purified (-) -epicatechin gallate and/or (-) - 
epigallocatechin gallate, polyphenols containing these (-) - 
5 epicatechin gallate and/or (-) -epigallocatechin gallate can be 
also used. 

In order to obtain a food having a function of suppressing 
digestion and absorption of lipids, the above (-) -epicatechin 
gallate and/or (-) -epigallocatechin gallate may be in a fornv 
10 suitable to the properties of a food to be blended with, for 

example, blended with a food such as chocolate in a powder form 
and blended with a food such as retort curry in a liquid form. 

In the present invention, it is necessary that the blended 
amount of (-) -epicatechin gallate and/or ( - ) -epigallocatechin 
15 gallate is 1 weight % or more, preferably 5 to 10 weight %, 

based on the weight of lipids used or contained in a food, from 
the result of animal tests described below. Here, a sufficient 
effect of suppressing digestion and absorption of lipids can not 
be achieved when the blended amount is lower than 1 weight %. 
20 Furthermore, . since the effects of (-) -epicatechin gallate and (- 
) -epigallocatechin gallate on suppressing digestion and 
• absorption of lipids are similar to each other, the both may be 
used alone or in a combination, and the blending ratio is not 
• limited, when used in combination. 
25 . ■ [Examples] 

The present invention will now be described in more detail 
with reference to Test Examples and Examples. 
Test Example 1 



An oil mixture of the same parts by weight of corn oil and 
■ soybean oil was given by gavage administration at an amount of 1 
■' g/rat to male SD rats (body weight: 250 to 300 g) fasted for 24 
hours as a control group. In test groups, the above oil mixture 
5 was mixed with (-) -epicatechin gallate or ( - ) -epigallocatechin 
.gallate at a concentration of 10 mg/g or 60 mg/g, and the 
resulting mixture was given by gavage administration at an 
amount of 1 g/rat to rats. 

Blood was collected from the vein of the rats before the 
10 gavage administration and 30, 60, 90, 120, 150, and 180 minutes 
after the forced administration. The blood was centrifuged to 
give serum, and triglyceride values in the serum were measured 
by a GPO-DAOS method (Triglyceride E-Test Wako, Wako Pure 
Chemical Industries) . Figure 1 shows the results. 
15 As clear from Figure 1, the serum triglyceride value of the 

control group sharply increased after the administration of the 
oil.- However, in the test groups administered with oil 
containing 10 mg/g of (-) -epicatechin gallate or (-) - 
■epigallocatechin gallate, the increase of the serum triglyceride 
20 value was relatively low as compared to that of the control 

group, and,, in the test groups administered with oil containing 
50. mg/g of (-) -epicatechin gallate or (-) -epigallocatechin 
gallate, the increase of the serum triglyceride value was 
further significantly low as compared to that of the control 
25 group. It is confirmed from this result that digestion and 

absorption of lipids can be suppressed by adding (-) -epicatechin 
■gallate or (-) -epigallocatechin gallate in an amount of 1 
weight % or more based on the weight of lipids in a food. 



Test Example 2 

Lipase inhibitory activity was measured using (-)- 
epicatechin, (-) -epigallocatechin, (-) -epicatechin gallate, and 
(-) -epigallocatechin gallate (all of them are commercially 
5 • ■ available from Mitusi Norin) . That is, each of the above 

materials and porcine pancreatic lipase were added to 4-methyl 
. umbelliferyl oleate as a substrate for a reaction at-37°C, and 
fluorescence intensity of the produced 4-methyl unbellif erone 
was measured. Specifically, 50 |J,L of desalted water containing 
10 0.1 mM of the above each material and 50 p,L of a porcine 

pancreatic lipase solution (676 U/g, pH 8.0, Mcllvaine solution, 
.Wako Pure Chemical Industries) were added to 100 uL of a 
. substrate solution (43.9 mg/L, pH 8.0, Mcllvaine solution), 
followed by a reaction at 37°C for 20 minutes. Then, the 
15' reaction was terminated with 3.0 mL of a borate buffer solution 
'with a pH of 10.0. The fluorescence intensity was measured at an 
excitation wavelength of 360 nm and a fluorescence wavelength of 
450 nm. Table 1 shows the results. The lipase activity 
. inhibition ratio was determined by the following expression: 
20 Lipase activity inhibition ratio = 

[1- (A-a) / (B-b) ] x 100 

A: fluorescence intensity when a solution under test was 
added, 

a: fluorescence intensity of a blank solution of the above, 
25' B: fluorescence intensity when water was added, and 

b: fluorescence intensity of a blank solution of the above. 



Table 1 



Polyphenol 



Lipase activity 
inhibition ratio (%) 



(-) -epicatechin 

(-) -epigallocatechin 

(-) -epicatechin gallate 

(-) -epigallocatechin gallate 



60.0 



12.0 



66.0 



8.0 



As clear from the table, it was confirmed that (-)- 
epicatechin gallate and (-) -epigallocatechin gallate had an 
activity inhibiting porcine pancreatic lipase, but the. 
inhibition activities of (-) -epicatechin and (-)- 
epigallocatechin were low. 
Manufacturing Example 

Three hundreds grams of water was added to 100 g of 
commercially available oolong tea, followed by boiling for 10 
minutes . After filtration, caffeine was removed from the aqueous 
solution with chloroform, and ethyl acetate was added to the 
remaining aqueous solution. The ethyl acetate layer was dried 
under reduced pressure, and then water was added thereto. By 
lyophilization, crude polyphenol containing (-) -epicatechin 
gallate and (-) -epigallocatechin gallate was obtained. 

• The above crude polyphenol was subj ected to high-performance 
liquid chromatography under the following separation conditions, 
and eluate fractions corresponding to the peaks a and b were 
collected and concentrated to give (-) -epicatechin gallate and 
(-) -epigallocatechin gallate. Figure 2 shows the chromatogram of 
the high-performance liquid chromatography. 

Separation conditions 



Apparatus: 600E manufactured by Waters Co. 
Column: TSK gel ODS-120T (4.6 mm (j) x 150 mm) 
Mobile phase : 

A solution = water/trifloroacetic acid (99.9/0.1, v/v) 
B solution = acetonitrile/trif loroacetic acid (99.9/0.1, 

v/v) 

Gradient = linear gradient from A solution to B solution 
for 60 minutes 

Flow rate : 1.0 mL/min 
Detection: 28 0 nm 
: Example 

Chocolate having a function of suppressing digestion and 
absorption of lipids was manufactured according to the following 
prescription. 



Blending amount 

Raw material (part by weight) 

Cacao mass 20 

Whole fat powdered milk 20.5 

.-.(-) -epigallocatechin gal late -containing cacao fat 17 

Sugar 42 

Soybean lecithin 0.5 

Flavor q.l. 



The (-) Tepigallocatechin gallate-containing cacao fat was 
prepared by blending 5 weight % of (-) -epigallocatechin gallate 
prepared in the above manufacturing example to cacao fat. The 
above raw materials were pulverized to about 25 microns by a 
usual method with a roller mill and subjected to concking to 
give chocolate . 



.[Advantages of the Invention] 

The food having a function of suppressing. digestion and 
absorption of lipids provided by the present invention may be 
ingested in a usual form and, thereby, can effectively suppress 
5" the intake of lipids to the body. 

4. Brief Description of the Drawing: 

Figure 1 is a graph showing a change in serum triglyceride 
value over time. Figure 2 is a chromatogram of high-performance 
10 liquid chromatography, and a shows the peak of (-)- 

epigallocatechin gallate and b shows the peak of (-) -epicatechin 
gallate. 

Fig 1. 




• ■' ■ Control (n=11) 

A — A Epigallocatechin gallate 1 0mg (n=7) 

A — A Epigallocatechin gallate 50mg (n=7) 

<> — -0 Epicatechin gallate 10mg (n=7) 

♦ ♦ Epicatechin gallate 50mg (n=5) 



15 



Time (min) 



mean±S..E. 
*p<0,05 **p<0.01 



Fig 2. 
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Written Amendment (Voluntary) 

March 13, 1990 

1. Indication of the Case 

Patent Application No. Hei 2-23929 

2. Title of the Invention 

FOOD HAVING FUNCTION OF SUPPRESSING LIPID DIGESTION AND 
ABSORPTION 

5 . : Obj ect of Amendment 

The column of Detailed Description of the Invention of the 
specification 

6. Contents of Amendment 

(1) "5 to 10% by weight" on page 5, line 11 of the specification 
is amended to "1 to 5% by weight". 

(2) "Remaining difference" on page 9, line 4 from the bottom of 
the specification is amended to "residue". 
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